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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the approach of manufacturing a waveguide to the circuit structure manufactured with 
multilayer ceramic engineering. The dimension and the direction of structure of the above-mentioned 
circuit structure Perpendicular x, y, and the z-axis can determine mutually, and a circuit unit is 
assembled in a separate ceramic layer (41, 61a, 61b). The dielectric constant epsilonr It is larger than the 
correspondence value of air, and the cavity (22, 26, 32, 36, 42, 46, 52a, 52b, 52c, 56a, 56b, 56c) and 
hole (38, 39, 48, 49, 64a, 64b) of a request configuration are made by the above-mentioned layer. In the 
field of the ceramic layer, silk screen printing of the conductive ingredient layer (24, 25, 34, 35, 44, 45, 
54a, 54b, 54c, 55a, 55b, 55c, 62a, 62b, 65a, 65b) is carried out to a desired location. The approach of 
essentially forming a waveguide in the direction of the z-axis by completing the above-mentioned circuit 
structure by putting it to high temperature - At least two impedance discontinuity which it is essentially 
parallel at yz flat surface of the above-mentioned structure, and is the die length of a waveguide is 
formed in the above-mentioned circuit structure. Die-length a of the core part (23, 33, 43, 53a, 53b, 53c) 
of a waveguide is restricted in the direction of a x axis. - At xz flat surface The core part (23, 33, 43, 
53a, 53b, 53c) of a waveguide It is essentially [ a conductive ingredient ] restricted by the 1st parallel 
flat surface (24, 34, 44, 54a, 54b, 54c, 62a, 62b) and the 2nd parallel flat surface (25, 35, 45, 55a, 55b, 
55c, 65a, 65b). The ceramic layer in which these flat surfaces form the core part of a waveguide in the 
direction of the y-axis is manufactured up and down. And the 1st and 2nd flat surfaces of these 
conductivity It is used for restricting the scale b of the core part (23, 33, 43, 53a, 53b, 53c) of a 
waveguide in the direction of the y-axis. The above-mentioned approach of essentially forming a 
waveguide in the direction of the z-axis The two above-mentioned impedance discontinuity of the die 
length of the waveguide in the direction of yz flat surface of the above-mentioned structure essentially 
The waveguide manufacture approach characterized by being made by essentially forming an air 
restoration cavity (22 26) in the direction of the z-axis on both sides of the core part (23) of the 
waveguide in the above-mentioned structure. 

[Claim 2] Two impedance discontinuity of the die length of the waveguide in the direction of yz flat 
surface of the above-mentioned structure essentially - An air restoration cavity (32 36) is essentially 
formed in the direction of the z-axis on both sides of the core part (33) of the waveguide in the above- 
mentioned structure, and — - The path (38 39) of at least 1 train in which approached both the air 
restoration cavity (32 36), and the core part (33) of a waveguide was filled up with the conductive 
ingredient is essentially arranged in the direction of the y-axis. The waveguide manufacture approach 
according to claim 1 which makes galvanic connection of the 1 st flat surface (34) of the above and the 
2nd flat surface (35) of a conductive ingredient and which is acquired especially more. 
[Claim 3] It is the waveguide united with the circuit unit manufactured with multilayer ceramic 
engineering. The dimension and the direction of structure of the above-mentioned circuit unit 
Perpendicular x, y, and the z-axis can determine mutually. The above-mentioned circuit unit It is 
assembled in a separate ceramic layer (41,61a, 61b). The dielectric constant epsilonr It is larger than the 
correspondence value of air, and the cavity (22, 26, 32, 36, 42, 46, 52a, 52b, 52c, 56a, 56b, 56c) and 
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hole (38, 39, 48, 49, 64a, 64b) of a request configuration are made by the above-mentioned layer, in the 
field of die ceramic layer, a conductive ingredient layer makes in a desired location — having — **** — 
and - . With the core part (23, 33, 43, 53a, 53b, 53c) of the waveguide in the direction of the z-axis of 
the structure of the above-mentioned circuit unit, essentially - It is essentially in the direction of yz flat 
surface, and is essentially parallel to a waveguide, and is the die length of a waveguide. And at least two 
impedance discontinuity which restricts the dimension a of the core part (23, 33, 43, 53a, 53b, 53c) of a 
waveguide in the direction of a x axis, - The 1st layer of the conductive ingredient which is essentially 
[ are essentially in the direction of xz flat surface, and ] the die length of a waveguide (24, 34, 44, 54a, 
54b, 54c, 62a, 62b), - Are essentially in the direction of xz flat surface, and have the 2nd layer (25, 35, 
45, 55a, 55b, 55c, 65a, 65b) of the conductive ingredient which is essentially the die length of a 
waveguide, and the 1st and 2nd layers of the above are essentially parallel. And it sets to a waveguide 
which restricts the dimension b of the core part (23, 33, 43, 53a, 53b, 53c) of a waveguide in the 
direction of the y-axis. The above-mentioned impedance discontinuity which essentially exists in the 
direction of yz flat surface is a waveguide characterized by being formed by the air restoration cavity 
(22 26) and the interface of a core part (23), 

[Claim 4] The above-mentioned impedance discontinuity which essentially exists in the direction of yz 
flat surface - The air restoration cavity essentially arranged on both sides of the core part (33) of a 
waveguide in the direction of the z-axis (32 36), - Waveguide according to claim 3 which it is essentially 
in the direction of the y-axis, and filled up with the conductive ingredient, and came out with the path 
(38 39) which approaches both the air restoration cavity, is arranged in at least 1 train at the core part 
(33) of a waveguide, and connects the above 1st and the 2nd layer, and was formed. 
[Claim 5] The waveguide according to claim 3 with which a hole (58a) is made by the 1st page (54a) of 
a waveguide in order to excite the electromagnetic field meant so that it might spread to a waveguide. 
[Claim 6] The waveguide according to claim 4 which excites the electromagnetic field meant so that a 
hole (58b) might be made by the 1st page (54b) of a waveguide, a probe (59b) might be led to the core 
part (53b) of a waveguide through this hole and it might spread to a waveguide. 

[Claim 7] The waveguide according to claim 3 which excites the electromagnetic field meant so that a 
hole (58c) might be made by the 1 st page (54c) of a waveguide, a coupling loop (59c) might be led to 
the core part (53 c) of a waveguide through this hole and it might spread to a waveguide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is the approach of forming a waveguide in the circuit plate unit manufactured with 
multilayer ceramic engineering. The dimension and the direction of structure of the above-mentioned 
circuit plate unit Perpendicular x, y, and the z-axis can define mutually, and a circuit plate unit is 
assembled in a separate ceramic layer. The dielectric constant epsilonr It is larger than the 
correspondence value of air, can make the cavity and hole of a request configuration in the above- 
mentioned layer, and it sets to the field of the ceramic layer. Being able to print [ and ] a conductive 
ingredient on a desired location by silk screen printing, the above-mentioned circuit plate unit starts the 
approach completed by putting it to high temperature. 

This invention is the waveguide united with the circuit plate unit manufactured with the multilayer 
ceramic. Moreover, the dimension and the direction of structure of the above-mentioned circuit plate 
unit Perpendicular x, y, and the z-axis can define mutually. The above-mentioned circuit plate unit It is 
assembled in a separate ceramic layer. The dielectric constant epsilonr It is larger than the 
correspondence value of air, the cavity and hole of a request configuration are made by the above- 
mentioned ceramic layer, and the waveguide which can add a conductive ingredient layer to a desired 
location by silk screen printing in the field of the ceramic layer is also started. 
[0002] 

[Background of the Invention] 

the conductor of versatility [ structure / of an electronic instrument ] — the structure is used, the 
conductor used, so that the frequency used for equipment is high — the demand set up to the structure — 
high — becoming — therefore, a conductor — the conductor which the attenuation produced by the 
structure does not become remarkably high, or is used — the structure does not bar other parts of 
equipment by radiation the conductor with which, as for the designer of equipment, a large number are 
considered - selection can be performed from the structure. Based on application, the air restoration 
waveguide made from the metal can be used. The wave which can spread the fundamental structure of a 
waveguide, a dimension, and a waveguide, and the frequency characteristics of a waveguide are known 
well (see the chapter 8 "Fields and Waves in Communication Electronics", such as the U.S., John WERI 
& SONZU ink, and Mr. Simon RAMO). Drawing 1 shows the rectangle waveguide made from the 
conductive ingredient as an example of the dimension of a waveguide, and the width is "a" in the 
direction of the x axis of the illustrated coordinate, and the height is "b" in the direction of the y-axis, as 
for a waveguide, it fills up with air, therefore the dielectric constant epsilonr is magnitude 1. In the air 
restoration waveguide shown in drawing 1 , the 1 st (the lowest) wave which can be spread in the 
direction of the z-axis is the so-called TE10 (longitudinal direction-electrical and electric equipment) 
wave. This wave-like electric field E do not have a component in the direction of the z-axis at all. 
Rather, Field H has a component in the direction of the z-axis, i.e., propagation. The so-called cut off 
frequency fc of the wave TE 1 0 meaning the lowest frequency which can be spread to a waveguide is 
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obtained from the following formula. 

fcTE10=c/2a, however the alphabetic character a mean the width a of the waveguide in the direction of a 
x axis, and c is the rate of the light in a vacuum. Generally, the usable frequency ranges of a waveguide 
are 1 .2 of the wave-like cut off frequency concerned thru/or 1 .9 times. An usable lower cut off 
frequency is determined by the increment in attenuation when approaching a cut off frequency fc from a 
top. Moreover, by the cut off frequency fc twice [ more than ] the frequency of a request wave, other 
waves which can be spread are formed in a waveguide and upper limited frequency is determined by 
having to avoid this. 
[0003] 

Moreover, the waveguide structure where are what covered the film of a conductive ingredient into the 
core part made from dielectric materials, and the waveguide was formed is also known. However, these 
waveguides are always made as an individual element. The waveguide structure mentioned above gives 
only slight attenuation per unit length, and does not emit remarkable interference radiation to a perimeter 
environment. However, it is that the problem accompanying these waveguides is difficult for physical 
size to be large as compared with the other parts of the circuit unit which should be manufactured, and to 
unite the manufacture with manufacture of a circuit unit on the whole. In the phase according to 
individual, it is based on soldering, or must be mechanically joined to a circuit unit by other mechanical 
junction, and these waveguides raise cost and the risk of failure. 
[0004] 

the conductor united with the structure good — the structure is used also for an electronic instrument, 
these — a stripline, a microstrip, and the same flat surface — a conductor is included. On the whole, those 
manufactures can be united with manufacture of a circuit unit, when a circuit unit is manufactured as the 
ceramic structure. This manufacturing technology is called a multilayer ceramic and uses HTCC 
(elevated-temperature co-burning ceramic) or a LTCC (low-temperature co-burning ceramic) technique 
as the base. The circuit structure carried out by either of these manufacturing technologies consists of 
many layers of a ceramic ingredient (green tape), and they are 100 micrometers in thickness, and when 
assembling the circuit structure, they are arranged the top else mutually. Before the heat-treatment 
performed as final processing, the ceramic ingredient is still flexible, therefore can make the desired 
cavity and desired path of a configuration in a ceramic layer. Moreover, a passive component and the 
conductor mentioned above can also be made from silk screen printing at a desired point electrically 
[ versatility ]. If a desired circuit unit is completed on structure, a ceramic multilayer-structure object 
will be calcinated at suitable temperature. The temperature used for a LTCC technique is about 850 
degrees C, and is about 1 600 degrees C with a HTCC technique, however, the microstrip made with 
these techniques, a stripline, and a common flat surface — the problem accompanying a conductor has 
the large attenuation per unit length, is low, and is that electromagnetic-field compatibility (EMC) is 
comparatively low. [ of power allowances ] these conductors to the application for which the property 
which mentioned these problems above is needed — use of the structure is restricted. 
[0005] 

[Description of the Invention] 

The purpose of this invention is offering the waveguide structure carried out with a multilayer ceramic 
as can mitigate the above-mentioned fault of well-known waveguide structure. 

The approach by this invention is for forming a waveguide in the direction of the z-axis. - At least two 
points changing [ impedance ] are formed in the direction of yz flat surface of the structure at the 
structure. Die-length a of the core of the waveguide in the direction of a x axis is restricted. - At xz flat 
surface The core of a waveguide is restricted by the 1st of a conductive ingredient, and the 2nd layer, 
and silk screen printing of this layer is carried out on the ceramic layer which forms the core part of a 
waveguide, and that conductive flat surface is used for restricting die-length b of the core of a 
waveguide in the direction of the y-axis. 
[0006] 

Waveguide by this invention - The core part of the waveguide of the structure of the circuit unit in the 
direction of the z-axis, - At least two impedance break points which are in yz flat surface and restrict 
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die-length a of the core part of a waveguide in the direction of a x axis, - It is characterized by being in 
xz flat surface and having the 1st [ which restricts the dimension b of the core part of a waveguide in the 
direction of the y-axis ], and 2nd conductive ingredient layers. 

Some desirable operation gestalten of this invention are indicated to a subordination claim. 
The fundamental view of this invention is as follows. The waveguide completely united with the 
structure is manufactured with multilayer ceramic engineering. The core part of a waveguide is made 
from dielectric materials with suitable dielectric constant epsilonr, this is separated by two layers of the 
conductive ingredient which forms an parallel flat surface from the remaining part of the ceramic 
structure at one flat surface, and the junction hole where two cavities and/or the conductive ingredient 
with which it filled up with air were filled up with another flat surface perpendicular to these flat 
surfaces dissociates. 
[0007] 

This invention has the effectiveness that a waveguide can be manufactured to other components and 
coincidence which are manufactured with multilayer ceramic engineering. 

Furthermore, this invention has the effectiveness that the feed configuration of a waveguide can be 
carried put with the same multilayer ceramic engineering. 

Moreover, it also has the effectiveness that this invention is cheaper than the waveguide with which the 

manufacturing cost of the waveguide manufactured by the approach of this invention is made from 

discrete part, and is joined to the structure in the phase according to individual. 

furthermore, this invention — a stripline, a microstrip, or a common flat surface — it also has the 

effectiveness of giving good EMC protection as compared with a conductor. 

[0008] 

[Best Mode of Carrying Out the Invention] 

Hereafter, this invention is explained to a detail with reference to an accompanying drawing. 
Drawing 1 is for explaining a well-known technique. Please refer to the shaft x shown in drawing 1 , and 
the direction of y and z about drawing 2 thru/or explanation of 6. Although these shaft orientation is the 
same as what is shown in the example of drawing 1 , these shafts are shown in no drawings. 
Drawing 2 shows an example of the waveguide by the 1 st operation gestalt of this invention carried out 
with multilayer ceramic engineering. The structure shown in drawing 2 is a part of big circuit structure 
carried out with multilayer ceramic engineering, and the whole is not illustrated. Both sides are 
surrounded by the illustrated structures 2 1 and 27 to which the waveguide structure changes from many 
green tapes. Dielectric constant epsilonr of the ceramic ingredient used for them has magnitude clearly 
larger than the dielectric constant of the air which is 1 , as known well. The other parts of the structure 
which has the waveguide structure seen and illustrated in the direction of the y-axis up and down mainly 
consist of same ceramic ingredients. The core part 23 of a waveguide consists of same ceramic 
ingredients as the other parts of the circuit structure. The width of the waveguide in the direction of a x 
axis is essentially restricted by the air restoration cavities 22 and 26 in the direction of yz flat surface. 
The air restoration cavity 22 or the interface of 26 forms the discontinuity of a characteristic impedance 
to the core part 23 in the viewpoint of the wave front of an electromagnetic wave. Although the 
discontinuity of this characteristic impedance is reflected so that the wave front which can spread the 
inside of the core section 23 of a waveguide may mainly be returned to the core section 23, the wave 
front is spread in the direction of the z-axis. A waveguide reaches 1st page 24 at xz flat surface, the 2nd 
page is restricted by 25, and these fields are made from a certain conductive ingredient, and an parallel 
flat surface is essentially formed. These flat surfaces 24 and 25 can also be made so that the core part 23 
may be covered completely, or they can also be partially made in the shape of a grid. These conductive 
flat surfaces 24 and 25 may be made by being made from a conductive paste-like ingredient, and being 
made by metalizing the field of the core part 23 in these flat surfaces, or covering the core part 23 with 
the thin conductive film material according to individual. 
[0009] 

In the waveguide by the 1st operation gestalt of this invention, the lowest propagation wave considered 
is a TEM (longitudinal direction - electromagnetism) wave, and the electric field or field does not have a 
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component in the direction of the z-axis of a drawing. This wave-like cut off frequency is 0Hz as known 
well, and this means that a direct current may flow to a waveguide. Moreover, desired TEmn or the 
TMmn (longitudinal direction-MAG) wave with the waveguide more expensive than it by the 1st 
operation gestalt of this invention others are considered to be can also be transmitted, the cut off 
frequency corresponding to it can be calculated according to the magnitude arrangement Ruhr of the 
usual waveguide, and this magnitude arrangement Ruhr is explained with reference to drawing 4 . 
[0010] 

Drawing 3 shows an example of the waveguide by the 2nd operation gestalt of this invention. The 
structure shown in drawing 3 is a part of big structure carried out with multilayer ceramic engineering, 
and the whole is not illustrated. Both sides are surrounded by the illustrated structures 31 and 37 to 
which this waveguide structure changes from many green tapes. Dielectric constant epsilonr of the 
ceramic ingredient used for them has magnitude clearly higher than the dielectric constant of the air 
which is 1 . The other parts of the structure which has the waveguide structure seen and illustrated in the 
direction of the y-axis of a drawing up and down also mainly consist of same ceramic ingredients. The 
core part 33 of a waveguide consists of same ceramic ingredients as the other parts of the circuit 
structure. The width of the waveguide in the direction of a x axis is restricted by impedance 
discontinuity parallel to two essential targets formed in the path posts 38 and 39 in the direction of the y- 
axis of a drawing, and the air restoration cavities 32 and 36. The air restoration cavities 32 and 36 have 
the same structure as the cavity shown in drawing 2 . As for the path posts 38 and 39, it fills up with a 
conductive paste-like ingredient in relation to manufacture of the circuit structure. When a LTCC 
technique is used, it is convenient that an AgPd paste or Ag paste can be used. When the waveguide 
structure by this invention is completely surrounded from an all side in other ceramic layers, cheap Ag 
paste can be used. When a part of waveguide structure formed becomes [ being exposed to an external 
ambient atmosphere with as-, and ], a more expensive AgPd paste must be used. The 1st parallel flat 
surface 34 and the 2nd parallel flat surface 35 are essentially combined, and these flat surfaces are 
formed with a conductive ingredient, and the path posts 38 and 39 restrict the core part 33 in xz flat 
surface. 
[0011] 

With the operation gestalt shown in drawing 3 , it sees in the direction of a x axis, and one path posts 38 
and 39 are shown in each ** of a core part. The waveguide structure by this invention can also be 
carried out by adding the path post with the same a large number to the core part 33. Moreover, adding 
many same path posts to the parts 3 1 and 37 of the circuit structure further behind the air cavities 32 and 
36, and improving the EMC property of a waveguide further is also considered. 

Drawing 4 has illustrated the structure by the 2nd operation gestalt of this invention as a cross section of 
xy flat surface. This ceramic circuit structure is assembled by the layer of a ceramic plate / strip 41 . This 
waveguide is separated in the direction of a x axis from the other parts of the structure by the air 
restoration cavities 42 and 46 (the width of that cavity is the illustrated scale L, and that height is the 
illustrated scale b) in the direction of yz flat surface, and the path posts 48 and 49 in which it filled up 
with the conductive ingredient. The core part 43 of a waveguide is formed with a ceramic ingredient, 
and the dielectric constant is high as compared with air. The width of the core part of the waveguide in 
the direction of a x axis is shown by the alphabetic character in drawing "a." The width L of the air 
restoration cavities 42 and 46 in x flat surfaces is chosen so that the magnitude may correspond to one 
fourth of the wavelength of a cut off frequency fc. Therefore, the waveguide structure emits only the 
slightest possible interference radiation to an environment. At xz flat surface perpendicular to the field 
shown in drawing 4 , it is essentially parallel and a waveguide is restricted by the 1st flat surface 44 and 
the 2nd flat surface 45 which were made from the conductive ingredient. The 1st flat surface 44 and the 
2nd flat surface 45 are mutually connected according to the paths 48 and 49 with which the conductive 
ingredient was filled up. Waves TEmn and TMmn can spread in the waveguide by the illustrated 
operation gestalt. These wave-like cut-off-frequency fcmn(s) are obtained from a known formula. 
[Equation 1] 
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lyjius Y a b 

[0012] 

In this formula, Indexes m and n show the number of the maximums in the direction of x and the y-axis 
of TEmn or longitudinal direction electromagnetic-field distribution of a TMmn wave, and a scale "a" 
shows the width of the waveguide in the direction of a x axis, and a scale "b" shows the height of the 
waveguide in the direction of the y-axis. The terms mu and epsilon in the above-mentioned formula are 
the permeability and dielectric constants of a ceramic ingredient of a waveguide. [ of the core part 43 ] 
Drawing 5 a, and 5b and 5C show three different examples of how to be able to excite a desired wave in 
the waveguide of this invention. Although the waveguide used for the example of these drawings is a 
waveguide by the 1 st operation gestalt, those solutions function based on the same principle also in the 
waveguide structure by the 2nd operation gestalt of this invention. 
[0013] . 

In the example of drawing 5 a, core 53a of a waveguide is essentially parallel to the air restoration 
cavities 52a and 56a, and is separated from the other parts of the circuit structure expressed with the 
parts 51a and 57a of the circuit structure in drawing by 1st flat-surface 54a and 2nd flat-surface 55a 
which were made with the conductive ingredient. In order to excite a desired wave, hole 58a is made by 
the point of a request of 1 st flat-surface 54a of a waveguide. If the radiating element which is not 
illustrated is arranged near hole 58a, thereby, some electromagnetic fields emitted from the component 
will be transmitted to the waveguide by this invention through hole 58a. Probably, it is the circuit 
element of the arbitration which can emit a radiating element, or another waveguide by********, and 
the hole which can emit a correspondence configuration is easy to be made by the wall. The 
electromagnetic wave of the class of request which can be spread by choosing a radiation frequency 
correctly can be excited in a waveguide. 
[0014] 

Drawing 5 b shows the another approach of being considered which excites the wave which can spread 
the inside of the waveguide of this invention. In the example of drawing 5 b, core 53b of a waveguide is 
essentially parallel to the air restoration cavities 52b and 56b, and is separated from the other parts of the 
circuit structure shown in Parts 51b and 57b all over drawing by 1st flat-surface 54b and 2nd flat-surface 
55b which were made with the conductive ingredient. In order to excite a desired wave, fitting of the 
cylindrical probe 59b which hole 58b is made by the point of a request of conductive 1st flat-surface 
54b, and leads to this hole to core partial 53b of a waveguide is carried out. As for this probe, it is 
desirable to be made from the same conductive ingredient as 1 st flat-surface 54b of a waveguide and 1 st 
flat- surface 55b. the signal input of a request [ in / in a probe 59 / the circuit structure on 1st flat-surface 
54b ] — it connects with a conductor, this signal — a conductor is a stripline or a microstrip. This 
conductor and other circuit structures are not shown in drawing 5 b. 
[0015] 

Drawing 5 c shows an approach to consider the 3rd which excites the wave which can spread the inside 
of the waveguide of this invention. In the example of drawing 5 c, core 53c of a waveguide is essentially 
parallel to the air restoration cavities 52c and 56c, and is separated from the other parts of a unit shown 
in Parts 51c and 57c all over drawing by 1st flat-surface 54c and 2nd flat-surface 55c which were made 
with the conductive ingredient. In order to excite a desired wave within a waveguide, fitting of the 
coupling loop 59c which hole 58c is made by the point of a request of 1 st flat-surface 54c made from the 
conductive ingredient, and leads to this hole to core partial 53c of a waveguide is carried out. the signal 
input of a request [ in / in this coupling loop 59c / the circuit structure on 1st flat-surface 54c ] — it 
connects with a conductor, this signal — a conductor — for example, a stripline, a microstrip, or the same 
flat surface — it is a conductor, this signal input — a conductor and other circuit structures are not shown 
in drawing 5 c. Coupling loop 59c is manufactured with a conductive ingredient in relation to 
manufacture of the other parts of the circuit structure carried out with multilayer ceramic engineering. 
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[0016] 

Drawing 6 a shows as an example how the waveguide by this invention is joinable to a microstrip 
together. This drawing shows the cross section in yz flat surface of the point that a conductor is 
connected. This circuit structure is carried out by joining many layers of ceramic plate 61a together, the 
part of microstrip 60a — a signal — conductor 63 a and touch-down — a conductor — it is formed of 62a. 
The impedance of transmitting Rhine changes in the point that a microstrip and waveguide 68a are 
joined together. If there is a high impedance mismatch, a signal will be reflected in the arrival direction 
by un-wanting in the above-mentioned interface. With [ a joint / the impedance level of transmitting 
Rhine ] the special structure of changing gradually, the problem of this reflection can carry out [ **** ]- 
izing. This impedance matching is carried out by the so-called quarter-wave length converter 67a in the 
example of drawing 6 a. This consists of gradual change of the waveguide configuration of the die 
length of lambda/4 in the direction of the z-axis in drawing. In drawin g 6 a, this is attained by 
conductive flat-surface 66a, and these flat surfaces are mutually connected in the direction of the y-axis 
by path 64a made with the conductive ingredient. In the direction of a x axis, these flat-surfaces 66a 
crosses all the core parts of a waveguide, and is prolonged. The electrical characteristics of the ceramic 
ingredient used for this structure are [ in / at the illustrated example / a part for all of the circuit 
structures ] the same. 
[0017] 

Drawing 6 b illustrates the option which joins the waveguide by this invention to another electrical 
circuit. This drawing shows the cross section in yz flat surface of the point that transmitting Rhine is 
connected. The circuit structure of this element is carried out by joining many layers of ceramic plate 
61b together. An excitation signal is supplied to a waveguide by cylindrical probe 63b. It enters into 
waveguide 68b through hole 69b from which the probe was made from the example of drawing by 1st 
flat-surface 62b which forms the top face of a waveguide, and this flat surface. Therefore, probe 63b 
does not have conductive 1st flat-surface 62b and galvanic connection. If the probe 63b itself is required, 
it can be prolonged through much ceramic circuit structures in the direction of the y-axis in drawing. 
The impedance mismatch produced at the feed point of a signal decreases by quarter-wave length 
converter 67b of the class described with reference to drawing 6 a. This quarter-wave length converter 
67b consists of conductive flat-surface 66b, and these flat surfaces are mutually connected in the 
direction of the y-axis in drawing by path 64b made from the conductive ingredient. In the direction of 
the x axis in drawing, these flat-surfaces 66b crosses all the core parts of a waveguide, and is prolonged. 
The electrical characteristics of the ceramic ingredient used for this structure are [ in / at the example in 
drawing / a part for all of the circuit structures ] the same. 
[0018] 

Count simulation was performed in the operation gestalt of the waveguide by this invention. This 
simulation was performed about the operation gestalt of both this inventions with the same structure 
dimension, the scale "a" of the core part of a waveguide was 5mm, the scale "b" was 2mm, epsilonr of a 
ceramic ingredient was 5.9, and the scale L in the direction of the x axis of the air restoration cavity 
which is a part of waveguide structure was 2.5mm. The mode of operation based on TE10 was used for 
simulation, and the operating frequency was 18GHz. As a result of simulation, attenuation of the 1st 
operation gestalt by this invention was 1.7 dB/cm. The attenuation values of the waveguide structure by 
the 2nd operation gestalt of this invention were 0.7 dB/cm in the same condition with a frequency of 
18GHz as the same structure dimension "a" and "b." 

Some desirable operation gestalten of this invention were explained above. However, this invention is 
not limited to the solution mentioned above. It is clear that the view's of this invention it is applicable 
with the way a large number differ within the limits of an application for patent. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is drawing showing the usual air restoration waveguide made from the conductive ingredient. 
[Drawing 2] 

It is drawing showing the operation gestalt in which it carried out with multilayer ceramic engineering 
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and the side attachment wall of a waveguide was formed in the air restoration cavity. 
[Drawing 31 

It is drawing showing another operation gestalt with which it carried out with multilayer ceramic 
engineering, and the side attachment wall of a waveguide was formed in the air restoration cavity, and 
the conductive ingredient was filled up into the path of the neighborhood. 
[Drawing 41 

It is drawing having shown the waveguide by the 2nd operation gestalt of this invention carried out with 
multilayer ceramic engineering in the cross section of a x-y flat surface. 
[Drawing 5 a] 

It is drawing which illustrates the one approach of this invention for exciting the wave which can spread 
a waveguide according to the 1st operation gestalt of this invention. 
[Drawing 5 b] 

It is drawing which illustrates the option of this invention for exciting the wave which can spread a 
waveguide according to the 1st operation gestalt of this invention. 
[Drawing 5 c] 

It is drawing which illustrates the 3rd approach of this invention for exciting the wave which can spread 
a waveguide according to the 1 st operation gestalt of this invention. 
[ Drawing 6 a] 

the waveguide by the operation gestalt of this invention — a microstrip — it is drawing showing the one 
approach of joining to a conductor at yz flat surface. 
[ Drawing 6 b] 

It is drawing showing how to fit the feed point of the waveguide by the operation gestalt of this 
invention to a waveguide, at yz flat surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




Fig. 1 

[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5 b] 
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[Drawing 6] 
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* NOTICES * 

1 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Procedure revision] The decodement presentation document of the 34th article amendment of Patent 
Cooperation Treaty 

[Filing Date] August 28, Heisei 13 (2001. 8.28) 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] It is the approach of manufacturing a waveguide to the circuit structure manufactured with 
multilayer ceramic engineering. The dimension and the direction of structure of the above-mentioned 
circuit structure Perpendicular x, y, and the z-axis can determine mutually, and a circuit unit is 
assembled in a separate ceramic layer (41, 61a, 61b). The dielectric constant epsilonr It is larger than the 
correspondence value of air, and the cavity (22, 26, 32, 36, 42, 46, 52a, 52b, 52c, 56a, 56b, 56c) and 
hole (38, 39, 48, 49, 64a, 64b) of a request configuration are made by the above-mentioned layer. In the 
field of the ceramic layer, silk screen printing of the conductive ingredient layer (24, 25, 34, 35, 44, 45, 
54a, 54b, 54c, 55a, 55b, 55c, 62a, 62b, 65a, 65b) is carried out to a desired location. In the approach 
which the above-mentioned circuit structure is completed by putting it to high temperature, and 
essentially forms a waveguide in the direction of the z-axis, 

- It is essentially parallel at yz flat surface of the above-mentioned structure, and at least two impedance 
discontinuity which is the die length of a waveguide is formed in the above-mentioned circuit structure, 
and restricts die-length a of the core part (23, 33, 43, 53a, 53b, 53c) of a waveguide in the direction of a 
x axis, 

- At xz flat surface, the core part (23, 33, 43, 53a, 53b, 53c) of a waveguide It is essentially [ a 1 
conductive ingredient ] restricted by the 1st parallel flat surface (24, 34, 44, 54a, 54b, 54c, 62a, 62b) and 

the 2nd parallel flat surface (25, 35, 45, 55a, 55b, 55c, 65a, 65b). The ceramic layer in which these flat 
surfaces form the core part of a waveguide in the direction of the y-axis is manufactured up and down. 
And the 1st and 2nd flat surfaces of these conductivity It is used for restricting the scale b of the core 
part (23, 33, 43, 53a, 53b, 53c) of a waveguide in the direction of the y-axis. The above-mentioned 
approach of essentially forming a waveguide in the direction of the z-axis The two above-mentioned 
impedance discontinuity of the die length of the waveguide in the direction of yz flat surface of the 
above-mentioned structure essentially The waveguide manufacture approach characterized by being 
made by essentially forming an air restoration cavity (22 26) in the direction of the z-axis on both sides 
of the core part (23) of the waveguide in the above-mentioned structure. 

[Claim 2] Two impedance discontinuity of the die length of a waveguide [ in / essentially / the direction 
of yz flat surface of the above-mentioned structure ], 

- the both sides of the core part (33) of the waveguide in the above-mentioned structure — essential — the 
direction of the z-axis — an air restoration cavity (32 36) — forming — and 
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- The path (38 39) of at least 1 train in which approached both the air restoration cavity (32 36), and the 0 
core part (33) of a waveguide was filled up with the conductive ingredient is essentially arranged in the^- 
direction of the y-axis, and galvanic connection of the 1st flat surface (34) of the above andjthe-f nd flap' 
surface (35) of a conductive ingredient is made, "^^L 

The waveguide manufacture approach according to claim 1 acquired especially more. 
[Claim 3] It is the waveguide united with the circuit unit manufactured with multilayer ceramic 
engineering. The dimension and the direction of structure of the above-mentioned circuit unit 
Perpendicular x, y, and the z-axis can determine mutually. The above-mentioned circuit unit It is 
assembled in a separate ceramic layer (41, 61a, 61b). The dielectric constant epsilonr It is larger than the 
correspondence value of air, and the cavity (22, 26, 32, 36, 42, 46, 52a, 52b, 52c, 56a, 56b, 56c) and 
hole (38, 39, 48, 49, 64a, 64b) of a request configuration are made by the above-mentioned layer, in the 
field of the ceramic layer, a conductive ingredient layer makes in a desired location — having — **** — 
and 

- Core part of a waveguide [ in / essentially / the direction of the z-axis of the structure of the above- 
mentioned circuit unit ] (23, 33, 43, 53a, 53b, 53c), 

- At least two impedance discontinuity which it is essentially in the direction of yz flat surface, and is 
essentially parallel to a waveguide, is the die length of a waveguide, and restricts the dimension a of the 
core part (23, 33, 43, 53a, 53b, 53c) of a waveguide in the direction of a x axis, 

- The 1st layer of the conductive ingredient which is essentially [ are essentially in the direction of xz 
flat surface, and ] the die length of a waveguide (24, 34, 44, 54a, 54b, 54c, 62a, 62b), 

- The 2nd layer of the conductive ingredient which is essentially [ are essentially in the direction of xz 
flat surface, and ] the die length of a waveguide (25, 35, 45, 55a, 55b, 55c, 65a, 65b), 

In a waveguide which is essentially parallel as for a preparation and the 1st and 2nd layers of the above, 
and restricts the dimension b of the core part (23, 33, 43, 53a, 53b, 53c) of a waveguide in the direction 
of the y-axis, 

The above-mentioned impedance discontinuity which essentially exists in the direction of yz flat surface 
is a waveguide characterized by being formed by the air restoration cavity (22 26) and the interface of a 
core part (23). 

[Claim 4] The above-mentioned impedance discontinuity which essentially exists in the direction of yz 
flat surface, 

- Air restoration cavity essentially arranged on both sides of the core part (33) of a waveguide in the 
direction of the z-axis (32 36), 

- Path which it is essentially in the direction of the y-axis, and fills up with a conductive ingredient, and 
approaches both the air restoration cavity, is arranged in at least 1 train at the core part (33) of a 
waveguide, and connects the above 1st and the 2nd layer (38 39), 

The waveguide according to claim 3 come out of and formed. 

[Claim 5] The waveguide according to claim 3 with which a hole (58a) is made by the 1st page (54a) of 
a waveguide in order to excite the electromagnetic field meant so that it might spread to a waveguide. 
[Claim 6] The waveguide according to claim 4 which excites the electromagnetic field meant so that a 
hole (58b) might be made by the 1st page (54b) of a waveguide, a probe (59b) might be led to the core 
part (53b) of a waveguide through this hole and it might spread to a waveguide. 

[Claim 7] The waveguide according to claim 3 which excites the electromagnetic field meant so that a 
hole (58c) might be made by the 1st page (54c) of a waveguide, a coupling loop (59c) might be led to 
the core part (53c) of a waveguide through this hole and it might spread to a waveguide. 
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